(Nolan and others, 2005)




Why measure sediment?

Models need good input,
calibration, and
verification data

Management actions
need supportable,
reliable and reproducible
data

Evaluate the success of
land conservation or
stream stabilization
efforts

VE e -

Photo by WI DNR

, 2009, Pleasant Valley watershed




Uses for sediment monitoring data

Nutrient/contaminant loading, transport, fate

Navigation/dredging

Dam removal

Clean sediment total maximum daily loads (TMDL)
Habitat impacts

_ong-term flood risks related to sedimentation
Reservoir storage and lifespan

Effects of land slides, debris flows, volcanic

eruptions
Restoration design
Model calibration



Monitoring/measurement design

e Very important to establish goals before sampling

e What are the field and analytical requirements that
are needed for adequate quantification?

e Are they cost-effective?
e Need to quantify accuracy and reliability
e What time period is required?

e Need to apply the best science and methods to
each situation



Field monitoring for fluvial sediment

Variety of techniques over different spatial and
temporal scales:

e Flux of sediment past a particular point (Eulerian)
most common method of measuring sediment loads

e Lagrangian particle tracking (following individual
particles along their flow trajectories)

e Measuring volumes of eroded or stored sediment



Types of sediment that can be
measured/monitored

e Suspended load
e Bedload

e Stored sediment
— bed material
— depositional bars
— floodplain
— deltas

Photo by Doug Jones, White River debris flow, Mt. Rainier, Nov. 2006



Suspended sediment

. Carried by flow in the water

column WATER SURFACE

. Usually fine-grained —_—
material mm=) CURRENT
Clays, silt, fine sand, T e e e
organic matter, aggregates R USPENSIQN
Bounces, rolls, skips, slides SALTATION
along the bottom (SAND SIZE)
coarse sand, gravel, (SAND,
cobbles )/ — 2~ Qv QY BEDLOADY, FOCKS &

Ly O XS D\ |—p GF{AVEL}

Hard to measure well,
especially sand or mixed
sizes




Sampling Suspended Sediment

Suspended-
sediment
Water surface

Sampled or
measured depth

Sampled zone

Total depth

Suspended-
sediment
sampler

1

Unsampled zone

Vet > o0
7 L e Z
y Unsampled zone about 4 inches depending on the sampler type %

VDD DD DDDNEEEDDEEDDDEDDDN
(Edwards and Glysson, 1999)




Definitions of
Total Sediment Load

Transport mechanics Source Measurement

Wash
Suspended Measured

Bed material

Unmeasured




Velocity Distribution in a Channel —

Q = 1280cts Distance, in Feet
V = d4a11ps
dso = 0.33 mm | 50-551ps R 40-45fps Wl 3.0-3.5fps

BN 45-501ps " 35-40fps

Slide courtesy Larry Freeman



Silts and clays are not evenly distributed across
the channel — related to variations in velocity

Figure 2 - Distribution of siits and clays (finer than 0.062mm) in cross section

935 910 915 910 860

Slide courtesy Larry Freeman



Sand distribution also variable and potentially

concentrated in unsampled zone

Figure 6 - Distibution of sand (coarser than 0.062mm) in cross Section

mg/1 at surface 640 770

«  @mean in verlical 1220 1350

630
1400

880 -

1600

660
1420

350
1190

Slide courtesy Larry Freeman



IN FEET

oarse sand
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Fine sand
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Very fine sand
Coarse silt
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CONCENTRATION: 1 SPACE=100 MG/L BY WEIGHT

Figure 7.—Discharge-weighted concentration of suspended sediment for different particle-size groups at a sampling vertical
in the Missouri River at Kansas City, Mo. (Colby, 1963; Guy, 1970)




How do we get a representative
suspended sediment sample?

#1 CRITICAL Need Isokinetic sampler = water sediment mixture
moves through the intake “tube” with no change in velocity

vamb n.t= vnozz/e
Camb/ent= Co zle
vambien? vnozz/e
Camb/ent< Cnozz/e
vambient< vnozzle
>C

ambient nozzle

(Edwards and Glysson, 1999)



Suspended sediment sampling

techniques

e Sample collection methods A
Depth-integrated sampling @ e/
Point-integrated sampling (= \
Point sampling SR
Grab or dip sampling SEDIMENT SAMPLER
Pumped samples Depth integrating, isokinetic

Single-stage samples



Suspended
sediment samplers

US DH-48 —wading rod

Slides courtesy Larry Freeman




Important: specifications of suspended sediment
samplers (USGS Open-File Report 2005-1087)

Sampler

Designation

US DH-48
US DH-59
US DH-76

US DH-81

US DH-95

US DH-2
US D-74
US D-74AL

US D-95

US D-96
US D-96A1

US D-99

US P-61A1
US P-63
US P-72

Nozzle
ID (in)

1/4
Ya,3/16
3/16,1/4

5/16, /a, 3/16

5/16, 4, 3/16

5/16, 4, 3/16
Ya,3/16
Ya,3/16

5/16, 4, 3/16

5/16, 4, 3/16
5/16, 4, 3/16

5/16, ', 3/16

3/16
3/16
3/16

Container
Size

pint
pint
quart

liter

liter

liter
pint/quart
pint/quart

liter

3 liters
3 liters

6 liters

pint/quart
pint/quart
pint/quart

Max.
Depth (ft)
9
9,15
15

9

15

13, 20,35
9 15
9 15

15

39, 60, 110
39, 60, 110

78,120,
220

180, 120
180, 120
72,51

Min. Vel.

(ft/sec)

1.5
1.5
1.5

1.5 2.0
,2.0

2.1,1.7,
2.1

2.0
1.5
1.5

1.7,1.7,
2.0

2.0
2.0

3.0, 3.0,
3.5

1.5
1.5
1.5

Max. Vel.
(ft/sec)
8.9
5.0
6.6

7.0, 7.6,
()

7.4,7.0,
6.2

6.0
6.6
5.9

6.2, 6.7,
6.7

12.5
6.0

15.0

10.0
15.0
5.3

Unsample
d
Zone (in)

3.5
4.5
3.2

4.0

4.8

3.5
4.1
4.1

4.8

4.0
4.0

9.5

4.3
5.9
4.3

Weight
(Ibs)

4
22
25

|

29

30
62
42

64

132
80

275

105
200
41



Equal width increment—account for
variaf;

jons across the channel

=
43

VERTICAL TRANSIT
RATE

RT;=RT,=eee RT, =RT, |
, VOLUME PROPORTIONAL -
TO WATER DISCHARGE
AT EACH VERTICAL




VERTICAL TRANSIT
RATE

RTﬁ‘-RTQi eo0 -~ RT,

VOLUME COLLECTED
AT EACH CENTROID
SEQUAL

Slide courtesy Larry Freeman



Grab or dip sampling

e Flow conditions or other
unusual circumstances
generally render standard
samplers unusable

e Sediment is well mixed
spatially

e Samples are not
integrated

e Samples are seldom
representative

(Gellis, 2007)



What would you get if you grabbed a
sampled from the bank for this stream?

Photo: Eric Dantoin, North Fish Creek, 2009



Suspended sediment siphon samplers

Photo: Faith Fitzpatrick, Bark River 2006

e Remote locations with
limited power capabilities

e Strengthen results if
combine with stage or crest
stage gage

e A few different designs

e Low Cost, easy to install



Autosampler = point sampling

e An automatic sampler, on its own, collects a volume of water/sediment
mixture from a stream, lake, well, or storm drain and places it in a
container for further physical, chemical, or biological analyses.

AW
ATy

v
Photo: Eric Dantoin, 2009



Auto Sampler Advantages

Samples a single point, BUT
Sample over a storm
hydrograph

Late nights, weekends

Need to match with a
calibration curve based on cross
section/depth integrated
samples (flow and seasonal
based)

Critical for calculating annual
loads

Usually co-located with
streamgage with instantaneous
discharge

Photo: Faith Fitzpatrick, 2008



Advantages of autosamplers

Can be pre-set to collect samples on a time, stage, discharge,
volume, rainfall, and (or) in-stream surrogate basis.

Can collect samples over the entire runoff event.
Safer to collect samples during high flow events
May have low labor costs

Has the capability to be reprogrammed remotely

Samplers can be packaged in portable units that can be easily
moved from site to site

(Gellis, 2007)



Disadvantages of autosamplers

e Collects a point sample, thus requiring the samples be correlated with
the “true” cross sectional mean

e Has a limited number of samples that can be collected before it must be
serviced, usually 24.

e Requires power to operate

e Most pumps have a limit of about 28 feet of lift

e Sometimes high installation costs, especially if multiple sites are
required

(Gellis, 2007)



Disadvantages (continued)

Cannot collect samples for analysis of certain parameters
Requires maintenance of site and equipment

Possible cross contamination if not set up properly
Generally does not collect a sample isokinetically

Has limits on the concentration that can be accurately sampled,
especially when sand concentrations are high

(Gellis, 2007)



HUIII‘BZ Distribution of SItS and clays [IInBP than 0.062mm) in cross Section
Box Coefficient (BC) = /C

lnean pOHﬂ

mg/1 at surface 880 935 910 915 910 860 Criean = ~930 mg/l

®  mean In vertical 941 930 942 920 932 907

BC=~1.1

Q - 1280 cfs Distance, in Feel
USGS d“ ;;; :l':ll Slide courtesy Larry Freeman



® Sample Concentration
— Simple Linear Concentration Graph from 4 Samples

==  Water Discharge

Computed Sediment
Discharge
X tons/day
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SEDIMENT CONCENTRATION




® Sample Concentration
— Simple Linear Concentration Graph from 4 Samples
®*  Actual Concentration Graph .

==  Water Discharge

Computed Sediment
Discharge

=
&
2
<
T
O
2
=)
&
<
=

SEDIMENT CONCENTRATION

= USGS (Gellis, 2007)



SEDIMENT SUBDIVISION

Little Conestoga Creek, PA WY2003

18 19 20 21

® Sampled suspended-sediment
concentration

—+ - Estimated suspended-sediment
concentration

mmmm Hydrograph

(2]
S~~~
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=
L
(@)
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©
i
(@)
D
()]

(Gellis, 2007)




Importance of sampling runoff events and long-term
records

FHEASANT BRANCH AT MIDDLETOMN, WISCOMNSIM
05427348
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http://co.water.usgs.gov/sediment



Suspended sediment surrogates



Turbidity (Optical backscatter OBS)

e Continuous sensor
e Real time data

¢ Site specific relation with
suspended sediment

e Need to establish
calibration curve — particle =%

T

size, sediment composition = | &

¢ Relation reaches ceiling at | _
about ]_,()()0 mg/L Paul Buchanan (USGS), San Francisco/Delta Bay, April 1999

o Turbidity standard? (Gellis, 2007)




Realtime streamflow and water quality
Realtime data: http://waterdata.usgs.gov/

Menomonee River at Wauwatosa, WI Harpeth River at McDaniel, TN

USG5 83432108 HARFETH RIVER AT HCDANIEL, TH

Discharge

Discharge, cubic feet per second

_Discharge ~ * -

&
Ala
&

28 1 1 1 L 1 1 1
Jan 26 Jan 28 Jan 38 Feb 81 Feb 83 Feb 85 Feb 87 Feb 89

==== Provisional Data Subject to Revision =—--=—

v Hedian daily statistic {1 year) — Discharge

[T T T T T T T T T T T [ T T T T 7T T T T T T T [ T T T T T T T T T T T [ T T T T T T T T T T 1] USG5 83432188 HARFETH RIVER AT HCDANIEL, TH

Turbidity | T ]
Turbidity

Turbidity, water, unfiltered,
nonochrone near infra-red LED light,
{FNU}

780-9680 nn, detection angle 98 +/ -2.5

degrees, fornazin nephelometric units 1

T T ST T T T T T N [ N T YT T Y YN N I T T T T N T T [N Y T T T T T SO S S
W 4n Ba 120 164 20 O 4n & 124 1eM  20W  OH  4H  BM 120 15 20M  OW 4 6 124 teM  z0M
7 E B n

f f
Jan 28 Jan 38 Feb 81 Feb 83 Feb 85 Feb 87 Feb 89

—--- Provigional Data Subject to Revision —--—-—

http://waterdata.usgs.gov/wi/nwis/uv/?site_no=04087120&PARAmeter_cd=00010,00011,00300,00095




o Comparison of
Avrape methods for
o oy annual loads of
SESpEer st l  Sediment
A) f(Turb)
B) f(Q)
C) Discrete
samples
e Error analysis
shows that
turbidity in
(cii,l'lij’szég) Kansas Water Science Center realtl_me IS best
X USGS predictor
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Total suspended solids (TSS) and suspended

sediment concentrations (55C)
http://water.usgs.gov/osw/pubs/WRIR00-4191.pdf

Line of Equal Value._ e iraini Line of Equal Value .
Maryland - Virginia

A,

e TSS used for
regulatory purposes

e 1TSS and SSC =
laboratory processing
difference

e 3,200+ sites across
the nation

e SSC more reliable than
TSS

e SSC generally higher
than TSS, especially
for higher

[ 0.1
concentrations and , o w0 1e00 10000 . 0 10 1000 10000
more sa nd Suspended-Sediment Concentration, in mg/L Suspended-Sediment Concentration, in mg/L

Total Suspended Solids, in mg/L
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Figure 4. Relation between the base-10 logarithms of suspended-sediment concentration (SSC) and total
suspended solids (TSS) for the data pairs from each State used in the analysis. All SSC andTSS values less than
0.25 mg/L were set equal to 0.25 mg/L to enable plotting the data on logarithmic coordinates.




Bedload is highly dependent on reach-scale
channel and watershed characteristics

Where are you in the

drainage network
and sediment
delivery system?

Topography/slope
Geology

Slope stability
Climate

Soils

Vegetation

Water management
Land Use

Sediment st

Steep slopes

Where material is deposited.
This may be as a delta or other
deposits in a lake or at
the coast

1pply zone

Active weathering
: Wy tributaries
llect sediment

Transfer zone

Sediment is moved by the river
though it may be stored
temporarily on the flood plain




Bedload

e The bed load generally accounts for between 5 and 20
percent of the total load of a stream.

e Particles move discontinuously by rolling or sliding at a
slower velocity than the stream water.

e The bed load may move short distances by saltation
(series of short intermittent jumps).

Increasing

velocity

and .
turbulence /"7~

Sand grains moving
along bed by saltation

Stream bed. i



Types of bedload samplers

o Box or basket

o Pan or tray

e Slot or pit

e Pressure difference



Water column sampled by
suspended sediment sampler

Suspended
Sediment sampler

Bedload sampler

Lower limit of suspended sediment sampler

Upper limit of bedload sampler

Streambed

(Edwards and Glysson, 1999)
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Photos: Faith Fitzpatrick



Bedload

The US BL 84 was designed by the Federal Interagency Sedimentation project
to collect bedload particles up to 38 mm (pebble) at mean velocities up to 9.8
feet per second. The BL-84 (ratio 1.4 nozzle expansion ratio) replaced the
Helley-Smith sampler for streams with sand because the Helley-Smith
sampler’s nozzle expansion ratio of 3.22 caused some suctioning of sand-
sized particles (oversampling).



Some pressure difference bedload
samplers

Nozzle Size Area Ratio Type Nozzle Suspension Weight
Thickness
3" by 3” 3.22 Helley-Smith Ya-inch Cable 50-200 Ib.
3" by 3" 3.22 Helley-Smith Ya-inch Wading Rod
3" by 3” 3.22 Helley-Smith 16-gage Wading Rod
3" by 3” 1.40 FISP BL-84 Ya-inch Cable 35-50 Ib.
3" by 3" 1.40 FISP BLH-84 Ya-inch Wading Rod
4” by 8" 1.40 Elwha Ya-inch Wading 10-150 Ib.
Rod/Cable

6” by 6” 3.22 Helley-Smith Ya-inch Cable 150-200 Ib.
6” by 12” 1.40 Hubbell #5 Ya-inch Cable 150-200 Ib.
6" by 12" 1.40 Toutle River Type 2 | Va-inch Cable 100-200 Ib.




Single equal-width-increment
bedload-sampling method

SEDIMENT:SAMPLING TECHNIQUES «Sampling time: Sample times

normally range from 30 to 60
seconds.

Number of verticals:
approximately 20 across the width
of the channel x 2 passes

o e ey B i *Tetherlines commonly used to

1 Sample Per Vertical Per Cross Section

Time on Bottom ol i keep the sampler stable

h=tp=o=t,

S, = Station of Sample Vertical ,

Edwards and Glysson, 1999



Sample processing:

o Particle-size analysis usually done on both
suspended and bedload samples. Usually a
sand/fine split or a full analysis of clay, silt,
and sand fractions.

e Sample compositing:
Only samples collected with the same sampling
times and width increments can be combined

Recommend not combining until site-specific
cross-sectional variations are known.

ZUSGS
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Bedload character
be important

Photos Faith Fitzpatrick, Stillwell Creek, 2008
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Bedload traps

e Collects everything that passes
e Hard not to have them overfill
e Locate in tandem

Usually wadeable gravel bed

. , Frame, 6.3 aluminum
Smooth iron :
stakes, 12.7 @, 101.6x.i04;8x 203.2

ca. 610 long

Nylon netting, 3.5 mesh
width, > 900 long

NN TN
Slits, 31.8 by 9.5 attopand /' L
bottom on each side of the
frame

Ground plate, 6.3
aluminum, 406.4 x
254, slightly bent in
front, 15.9@ holes

Adjustable webbing fOOIVJS
25.4 wide, 356 long

USFS Bunte’s portable bedload trap

Leopold and Emmett’s (1982)
bedload trap and conveyor on the East Fork
River for continuous bedload-transport rate



Particle tracking
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Painted yellow rocks (also magnetic PIT sometimes used)
and tracked downstream using a magnetic susceptibility probe

photo source T. Scott (FILTER) http://www.filter.ac.uk/database/getinsight.php?id=48&seq=13



Bedload surrogates

In research stage,. ...

Bed velocity
Acoustic/impact
Others?

Photo: Eric Dantoin, 2009



An acoustic Doppler current profiler (ADCP) measures

three-dimensional velocity profiles within the water column
using the Doppler shift principle, while the bottom tracking
function and acoustic backscatter can be used to measure

bed load velocity and estimate suspended sediment
concentration.

Beam 2

(Gellis, 2007)



BEDLOAD SURROGATE

In cases where the bed is moving, the bottom tracking
Doppler shift is a function of both the velocity of the boat

and the moving bed.

The ADCP bottom-track provides a direct estimate
of bed load velocity but not of bed load flux.

(Gellis, 2007)



Nemadji River nr South Superior, WI Stationary Moving Bed Test
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Nemadji River nr South Superior, WI Stationary Moving Bed Test
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Suspended-Sediment Concentration by
Acoustic Doppler Current Profiler
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Key USGS References:

A GUIDE TO THE PROPER SELECTION OF FEDERALLY APPROVED SEDIMENT AND WATER QUALITY
SAMPLERS U.S. Geological Survey, Scientific Investigations Report 2005-1087, By Broderick Davis
and FISP http://pubs.usgs.gov/of/2005/1087/pdf/OFR_2005-1087.pdf

FLUVIAL SEDIMENT CONCEPTS U.S. Geological Survey, Techniques of Water-Resources
Investigations, Book 3, Chapter C1 By Harold P. Guy http://pubs.usgs.gov/twri/twri3-c1/

FIELD METHODS FOR MEASUREMENT OF FLUVIAL SEDIMENT U.S. Geological Survey, Techniques of
Water-Resources Investigations, Book 3, Chapter C2 By Thomas K. Edwards and G. Douglas Glysson
http://pubs.usgs.gov/twri/twri3-c2/

COMPUTATION OF FLUVIAL-SEDIMENT DISCHARGE U.S. Geological Survey, Techniques of Water-
Resources Investigations, Book 3, Chapter C3 By George Porterfield http://pubs.usgs.gov/twri/twri3-
c3/

INTRODUCTION TO SUSPENDED-SEDIMENT SAMPLING U.S. Geological Survey, Scientific
Investigations Report 2005-5077 By K.M. Nolan, J.R. Gray, and G.D. Glysson
http://pubs.usgs.gov/sir/2005/5077/



Sediment Sampling in an Urban
Environment

Photos: Bill Selbig



Direction of flow

Photos: Bill Selbig




Sample Collection Challenges in an Urban
Environment

Small intake orifice in large
pipe

Difficult to achieve proper
mixing

Range of flows limits location
of sampler intake

Debris often inhibits good
sample collection

Concentrations biased
towards bottom of water
column

Photos: Bill Selbig : '



Automation is Important when Sampling an Urban System

DISCHARGE INCLBICFEETPERSECCOND

60 -

50

Discharge
& Discrete Sample

40
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0

T 1 1 T T T

651152001 18:00 6M1/2001 22:48 6/12/2001 03:36 6122001 08:24 6M2/2001 13:112 6/M12/2001 18:00 61272001 22:48

Photos, graph: Bill Selbig
DATE/TME



Identifying a Problem...

Autosamplers frequently collect coarse particles

Transferring these particles from sample jar to splitting device is difficult
Are these particles an accurate representation of the average concentration?
Are sediment concentrations biased based on sample intake location?

Photo: Bill Selbig

Total Storm Load = Suspended + Bedload



Infrared video camera

A

A/
4/
Depth-integrated sample arr

1
:

Fixed-point sampler intake ‘x

Calibrated staff gauge

Acoustic-velocity sensor

Photo: Bill Selbig




Concentration of Solids Can be Very Different Depending on Where You Take a Sample
(Selbig, 2010, unpublished)

Suspended Sediment Concentration, in mg/L

3,000

2,500

= 1.500

1,000

1,000 1,500 2,000 2,500 3,000 3,500

Bottom Sampler




Grain Size Decreases With Increasing Depth
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Unpublished data Bill Selbig, 2010




Measuring Storm Sewer Coarse Particle Transport
(Bedload)
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Consecutive Placement of Bedload Samplers in Downstream Array

3/1/2004,

(TR Photos: Bill Selbig




Monitoring depositional features

e Channel bed sediment, depositional bars,
floodplain alluvium and related landforms

o Ionger t|me scales than suspended/bedload




Channel cross sections

e channel morphology

e Planform (meandering)

o lateral adjustments

e Vertical adjustments — deposition/erosion

e repeated

if measured 2-3 times per year can measure movement
of temporarily stored sediment

. 2-3 channel widths apart, depending on goals
. extend upstream and downstream of rehabilitation



Pebble counts

T i ﬂ&\

e Many different techniques
e Design depends on goals

e Resampling frequency
varies depending on goals

e Choose the best setup and
technique to meet
monitoring goals . - T e .

o Incorporate fine sediment . oot Fath Fopatice
deposition into counts

e Use sand card for fines




L N

WISCONSIN REGIONAL BANKFULL CURVES FIELD SHEET |

Developed by Maric Peppler (USGS), 2007

| SECTION 4 - Pebble Counts |
RIVER Krrreson Va. STATION ID DATE /n./8 7 2a0s
LOCATION Tz,man 20. /AEoUE ety BR.M USES GUAGL (on BACK) TIME 9'7/0 ’AM - /20 Pm
FIELD CREW Lacrd FrreParezek . Bians Koerz DN HABITAT SITE #H 19
WEATHER (Clear)s Partly Coudy Cloudy Rain Snow Windy Breezy Temperature:
Exa I I l p e RIVER STAGE (Stable, normal) Peak Falling Rising Stable, low gliﬁle, high) Not Determined
. |PROTOCOL SUMMARY:
Size in mm will be recorded for 100 pebbles chosen at random from the channel bed from 10 transects
If the sample is covered in an organic fluff layer, MARK sample in box.
p e e Sand or finer particles will be hand textured with the aid of a sand guage:
For <2 mm, record as follows:
VCS - very coarse sand FS - fine sand CL - clay
CO u n t CS - coarse sand VFS - very fine sand OR - organic detritus
MS - medium sand SI - silt s B

If channel bed is more than 50% sand, see protocol for QA sampling method.
If channel Bed is 100% sand, see protocol for sampling method.

. n ¢ < TACNT PEEsCNT
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Mapping fine sediment deposition and
bar formation

Measure area in field or on aerial photos

Distinguish type of bars — coarse/fine
sediment

Position and process of formation
Use pebble count for particle size

Suspended Ioad streams

Mixed Load Streams

\ Photo Mark Godfrey,The Nature Conservancy, 2009

e Measure area and depth to calculate volume

e  Convert volume to weight by sampling for dry bulk
density

° Field intensive but data rich
o Fine sediment depth = “"muck you can step through”
° Conduct measurements over time

Photo: Faith Fitzpatrick, Bad River, 2009



Floodplain deposition

e Reconstruct long-term sediment loadings based on overbank
sedimentation rates

e Combines channel position changes, radiometric dating,
identification of buried soils

Mill Cregk, 10 mi~2, Platte

atarcladel 2 i aed® st 13

River .

photo by JC knox



Driftless Area Wisconsin -- Overbank Sedimentation Gives
Clues to Past Changes in Sediment Loading

Mississippi River Lock and Dam No. 7 closed 1937 %’f’f‘
Modern sediment loads 2-4x - Siheae
higher than natural loads but pgricult L
pre-conservation loads were we a2 %02 1913 1925 1929
~30x higher
(Halfway Creek; Fitzpatrick and Railroads constructed

Chicago and Burlington N
Kn OX’ 2009) Northwestern Railroad Santa Fe Railroad

Soil Consevation
Practices

'S
S a |

4 (Tonnes/yr)

& Halfway Creek Overbank
? (‘oa Sedimentation Rates

1840 1850 1860 1870 1880 1890 1900 1910 1922 1930 1940 1950 1960 1970 1980 1990 2000 2010
ear




Sediment summary

e Lots of tools at various scales
e GET REAL DATA!

e Use a variety of techniques over different spatial and
temporal scales

e For suspended sediment loads — looking for 100-120
concentrations over a year from automated sampler + cross
section samples — very intensive

e If using turbidity as a surrogate, need to calibrate to
suspended sediment concentration

e Surrogates — usually need site-specific calibration data



